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(57) Abstract 

A variable-speed transmitter which transmits data signals by performing diffusive modulation on the signals by using a diffusive code 
sequence is provided with means (4, 5, and 6) which transmit the data signals by performing diflRisive modulation on the signals in the state 
of a binary sequence, by using blorthogonal signals when the transmission rate of the data signals is higher than a specified rate (128 kbps). 
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1?iJx.K\ mfSfeiijiJ^ AM 0 k b p s TMi!(t9^^3iJt M c p s (c 
hips per second) (DtM^s 10 0, ^aiifUff 

{i2 0dBh/&^o 

A (Time Division Multiple AccesSs 

: — CDMA^>^^A0§fi^I'^V^T"^ 7'^--i'--^ — • 

^2-^. 5^. 1991^f£("On the Capacity of 
a Cellular CDMA System". IEEE Tr 
ansactions on Vehicular Technolo 
gy vol. 40. No2. May. 1991)o 

T|5l-C7)|i^^m^ffl^H^§-r^T^^^;^^T-$)^ Ztt^^s TDMA 
^ T- ffl H t: o ^ - ^ • ;n > K • ;t 7 ( X tt. V 7 h • 
> K • :t 7 ) *nbiil5^^^{3^JiT- t ^^ij.-^l^^ bT V> §o ^ {3 T D 
M A ^ T ^Mb H ^ ^ ;i/ ; :^ ft ^ ^ R A K E ^ It D ^ 

^ 1 h-ly>h •■t;1/^3-F-DS-CDMA (D 

irect Sequence CDMA) ^ If ^ ± V) V > ^ mm 
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^^.Ty'u^y^miih^o ^ CO ± ^ V y ^ mm i o © ;i ^ h 

>;/hCRC (Cyclic Redundancy Check) ^ffl 
V^T^ D ^klh^^it 6 If h(D7--Jl \f ^y h (Tail) ^ftiJP b 

-^TV^^o ®l^3fe^iJT-{is 1 7 1/ - A s {c M D m MS 5^ 1" ^ © 

^ 2 m {i. m 1 m {c -rt^* © ± t) u y ^ mm^.i^^if ^ ^ > ^ u - 

7"fI©t?F-^{[:T-'-^ (Coded Data) b T 7 x - > ^ ft 
^©:^©7W n h >^';b©l?A^^-ri$^0^ElT$) III^3:feV^T^ 
(a) Itmm^"-^ (Dii^mu - h (^-^b-h) ;?)^3 2kbpsJ.:;T 

©tj-^x (b) it^"-^ u- h 1 2 8 kh p s lar (Dm^^mto m 



2 mi::^^ X o iz, \f y h 4 > ^ V - y^'ikiz 0 . 5msm(D7.u^yhlz 
^iiJbs 32 (128) kbps3-K^l^:f;i/©[l$. 4 (16) ti~^y 
h©7WD^y^^#Ab^ ^'-^^fi (QPSK) §ffV^ (^©B^^^-e 
2 ( 8 ) i/>^';i/©;w D h ^>>;t?;i/^^cC^) . 2aiSic=i-KTM 
iiC^HibTl^^o :i ©ti^^^iJ-Tr Ji^ 3 - hlfiicn- K ^ bT li^Sn- 
;i/F^?iJ^. n >^'K^tS(i3- F ^ bTn"-;i/ ^'^.^|J^Mffl bs s^ic^ig 
{::{iBPSK (TD';>^). OQPSK (±DU>^) ^fflV^TV^S 



^ 3 EI {±^ m imiz mt'4tM(D ±y) U > ^ ilM (c ^ 3 t - ^ > 

0J§ [21 T- D ^ II|{I:fcH^T^ (a) l^y" - ^ U ~ h t^PJf ^(D \y - h s M 

«\ 3 2 ( 1 2 8 ) k b p s J; D fSV^i^-^s ( b ) It^-^ b - h 3 

2 (12 8) kbpsJ;Di^V^i^-^^^t-o MMU ~ h (Dy^ - ^ iiimm 
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( 3 2 / 1 2 8 k b p s jiA±) izit, mm^"-^ ^.n^m iiiE^f -^^b 

• f h ^ > ^ U - 7'!^ it m © 3 - K 5=- ^ ;f ;i/ ^iO b T X ^ti^ti 
yn^RS ( 4 0, 3 4 ) ^fflV^^M^g^■#^b§Jiffl LTV^?.o fejtSS 

Its - H ^ ^wi/T±tMT- s ^ msmizmtmiz. ±du > 

^ T tt^ 7 X - > ^'Jt ^ffi (7) 7W D >y h ^> > § ^ 1 3 - K f- 

±iBUfet^^0nh-^>h •■x';bf-3-K-DS-CDMA (Di 
rect Sequence CDMA) (D ± y) ^) > ^ Iz iXM^ 

tL^v;i/^n-F^fi®CDMA:^5(CTtt. mm (D - ^ U - h 

^n-K^fiCDMA;^5^0MM^MT{i. i^MM^©^'-^ 1/ - h 

f^©^i&^©^ijii'@/b^At < miimmizmm^ ti^ ^-^u - T > r 
Its m^s -^iBfflf^ (^jF^wiif^) (Dmmmmizn Lxit^.mizm±i 
mm^nof)K mm'Mmmt^^ (omw^m^tzm^izits xH^tifB^cDU 

^ ly- h tmmcDm-^r %s ^-^u -y > roum^i^m^r ^s m^ti: 
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)\y^\^'t^W> 2 0y V T)\/ / )\=7 yjin y ^"^-^ ^ xnmmM 2 coy v 
T )\^ / y jXyuy )%-^ t-^^^ti^^^:^ y jx^y' — ^ {^^o^"^^ 
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(D^^mxtihWu^m Li^mt^ i^Ltz^cox^^o 

zoztizx-oXs mm^m^^nuizSimLxmm. mj^x^^m 
^ ± D ^) y ^ mm ^ ^ ^^t u ^ mx h ^ o 
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^ m T- s o 

m SmitXtlin^OT'-^ U - V 3 8 4 kh T> s (K=3) (Dm^ 
m 9 mi±X±im^(D^-^ U- h ifi 5 l 2kbps (K = 4) ®±1^ 

mi omitx±im^(Dv'-^ ly- h 1 2 s p s (Dm^co^^m 

miimi±m5mizm-rmm^m^3%^n^(Dmm^mtyu^y^m'^ 

mi 2mitm6mizmtmm^m^^^^(D$^m^^^iry^u ^y ^mr 

m 1 3mi±:i(D^BM(Dmm(Dmm2 iz j;:.^uj^mmii.mmm^mty^ 
u y ^ ^ ^ o 

m 1 4mi±m 1 3 mizmLtzmmomm 2 (D-ajmmma^mmmiz^i.^ 

Ts Xilin^O^T"-^ U - h 1 2 8kbps® ij^oa^^^l-yp 

^y ^mr^^ho 
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m 1 6 mum 1 3 m {i^n t tzmmcDrnm 2 ©Rj^^ijg {531^^(3^5 

T^ A±im^(D9'-^ \y - h 3 84kbps® i^^©^il?5o*^T:7'D 

^ m T- ^ o 

^1 7 1 3 mizmLtzmm(Dmm 2 (D^i^mminmmmi^^^^ 

Ts A;bfi-^©7^"-^ I/ - h;b5 5 1 2 kbp s (Dm^ (Dmjt^ ^^t y" ^ 



mm(DmPM i . 

±> bT 7 I/- A'fb-r ^ 7 ^ > ^''gl^, 2{iFEC (Forward 
Error Correction:mt) BJiEnmt) Mrilz-f y ^ U 

^ {"kmt^^n) fiJx.«"Wa 1 s h||m^3^■^■V^T|5g[i^ft^ 

§^^1-^it^®|5gIi$M^ (Bi-Orthogonal s ign 
al:BORT)^5£^4-l, 4-2^1ix.TV^^o 5{iQPSK( 
Quarternary Phase-Shift Keying:Q 
P S K ) :^ ri/ 6 {i y - T > 7\ 7 T > :^ T ^ o 
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. S /P n >7'N"-^ h 9 : ^ 1 ©S/ 'J ) , 

2 2 liny hD-;bM-^(c:t^oTWa 1 shili(^.^iJ:l:S:3ifKb^ X±i 

3 {ig^fi^®@t4^^^-r § E X 0 R (j^me^jaafp) [p]sst-$.§o 

jS^iia^4$:«^T§ffe®pgg^M^|g^gl54 - 1, 4-2^^1" 7' n 

^m-^^^o m 5 mt(Dmh^i±m i(D s /F n y 2 i tM^m 

^m^^2 2 t COr^lZ y ]f y 2 4 t^^^t ^ h ^ o 

>^ >41~;i/ -y t° > ^'^ 2 4 \±Xts^~~^ h^U^m^O-^ -y \f > ^" ^ M 

^ 1 m\± x± (D - 9 y - Y 2 b Q \i h V s (k = 2) 

h/b^ 384kbps (K=3)cDJl^©qJ^MJtfE7i^M^^x-r7'P^;^ 
W, ^ m\± X± (D =T - ^ y ~ Y b 1 2 h V s (K = 4) (D 

'^^^(D-ai^m^ii.m^^m.-^m-r u -y ^ mi om\±xtim^(D^- 
^i^-hA^ 128kbps (K=i) (Dm-^cD^^mi^ii.m'^w.'^^^-r 

mi imits m5miz7jkirmm^m^%^n^4 - 1 , 4 - 2 (Dmm { 
K = 4(Dm^) ^ff^ty^ti y ^m-^^^o mi imi^:^\^^x. (a) it 

m 5 mi^^^LtzMJit'^^m^ 4 - 1, 4-2^^tTV^^7~'D^y^[21Tfe 
( b ) {±|5git^M-^|g5£gP 4 - 1 , 4 - 2 -\A±J^n^ A;^m#^' 

tmm^m^(Diii±iv'~-^ tcDmi^^^^-rmmm. (c) ji. S5 
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IIl{:::fcl^T^ 221-223 {iftai«lElg§ {iiXr. ANBM^t 
Uo) s 2 24{iEXORIl]F§T-$)-?)o 

m^cDi^miy - h t^m&(Di^mu- h {mx.it. 128kbps) 

4 - 1 , 4 - 2tK -^'fb ^" - ^ ^ W a 1 s h H m ^ It -y: Pg 

^r. m4 miz7fsLtzmm(Dmm 1 cD^^mmn^mmmi^^i-f ^ y u 

(Dv'-'^i^miy- hits mx.lts 2 . 4 , 4 . 8 , 9 . 6 , 14. 4 , 
16,19. 2, 32, 64, 128, 384, 2048kbps^^ 
Tfe^o ^(DmMcDmfM 1 X'lt. ^■-^l/-h}bW2 8kbps^Mx. 

-^i±. FE >^ u-;t2 iz^\^xm^tiiEnmt^ XTimmm^^ 

tjitDtl^o h it^ 3 l±. F E C ^ > ^ U - 2 t :fe T H ff ^ tl 
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^T^-^feiiU-hCtl-^fCj^^CT. n> hP-;i/{i-^tt^^oTWa 1 
^ E X 0 R (I J; ^ ^5t4ft ft ^ ^ b (I f# f> n ^ li 

Q P S r ^ ^y 5 {i. iiJi&^il^ 4 ^ ;d ^ it ^ © ^fb 

xnvy^n-Y^m^^xQFs KiiKm^m^ noo q p s k ^ ri^ >y 

mimit. A:^M-^®7^'-^fEiil/-hA^ 2 5 6kbps (K=2) 

^(Dt"-^ (Dii.m\y - h 2 5 6 p s commit. mM^im^^^^ 
4-1, 4-2[^0S/P3>/^--^2 1:feJ;r>-ii^fM^^^gP2 2{i 

hr^^0W2 (0) hw2 (1) 0\.^-rtii)^ 1 -D^mnLxm^m^^ 
m ^fitzm^m^ t ^ o -^©^t^M-^ ^ ^ e x 0 r [n]g§ 2 3 
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msmit. xtsm^ov"-^ u-h*^ 384kbps (k = 3) om 

kbps©JJ^{i. ^U^m^%^n>A - \ , 4 - 2 F^© S/P 3 

-^2 1 ^ x.um.^m^%^u 2 2 (i. 7.U V V 'it^^(D2 mm(D 

alshMS{©W4 (0) ~W4 (3) (Di^ttit' 1 ^^m^RLXM^ 

m^^^f^L. m ^titzM^m^ t% o i h ©stsM^ ^ e x o r 

[n]g§2 3(iA*^-t^-. EXOR[l|g§2 3*^?,pg[i^M^^m±/1-^o 

m 9 mi±. X±im^(Dy^-^ ]y~ h 5 1 2 kh p s (K=4)CDil 
-^©pJ^MSfeji^g^^-r^'D^y^IllT-fe-So T^'-^Iy-h/b^'5 1 2 
kbpscDJl^Ji. Pgit^M-^^^gP 4 - 1 , 4 - 2 F^® S/P 3 >;^^ 
-^2 l*Dj;rJ^-ii^5jM-^l§^gP2 2{±. xn>y h'fbSP3/?)^f>CD2^M0 
Xtl^-^ ^ 4 ^ l^;!/^-^^^^*!] b m;b 3 f h T W a 1 s 

hiii(0W8 (0) ~W8 (7) cD\^Ttit^ 1 ^^muLxm^m^^ 

2 SlzXtl^^. EXOR[l]g§23/b^f. mm^in^ ^ Hitl t ^ o 
m 1 0 mits Xtim^(D^-^ l/-h*M28kbps (K=l) © 

0hf5ib7^^©T^0i^0j§^#B&-r^o b/b^b^^;^)^^^. x±im^(D^-^ 

l/-h;bM 28kbps (K=l) X ^ ^ Z t ^ u y h u - )V 

tm-^. m5mizmTmm^m^^^^4 - 1. 4 - 2 ^mmiz^i^-^x 

. A^M-#^S/Pr3>;s--372 1 \HX ^ mi"^ ^ ^ 6 Z 1 < MM^ 
■^Ts -D^^. "t-^ U - h 1 2 8 p s liXy (Dm^lz. S/P3> 
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^ihUs ^7|Il~^9[IIt^bfeA±iM-^0 7^'-^l/-h]6^'2 5 6 kb 
ps (K=2), 384kbps (K = 3), 512kbps (K = 4 

i^\z-^\^xmmt^o mj^^mu 4 ^m^t ^\^m.^m^%^u 4 - 1 

, A - 2 (D^mWl^mh. J-:ATT{is A:/:M-^0^'-^ l/- h 5 1 2 
kbps (K = 4) ©il^s oSDA:d^'-^/?)MA±fli~^yh (dO~ 

ds) i^.n(Dmm.^mn-^%^-r ^m^iz.-D\\xmm-^'no o ^ 

Si-S^HgP 4[^0^pgg^'fM^lg^gP4-l, 4-2-\A±/^nfeA 
ij^'-^fis ^-fs S /P 3 >7^--^ 2 1 t J: D s A \^ -J yn'y \y 

(dO, dl, d2, d3) Izm^-^ti^o Hs^ft^^^igll 
2 2tci:D^ 4t~>y^;-^^^;^T^■-^09t)^ 3>hD-;i/{t-^©fg( 
= K) t*^^,^T. 3 ( = K-1) Y^-^ (dO, dl, d2) 

EXOR[plg§2 3(i. [t^fi-^|g^gP2 2J;Dff^ti;fc[i^'ft^h. 
4 l^' 7 h 5 1/ ;i/ ^" — ^ 0 cf] 0 a D © 1 t~ ^- — ^ ( d 3 ) ^ 0 PhI T 
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h ^^"7 U JIt" — ^ d 0 d 3 omiz X y) , W, 1 IHI® (b) (C^fW 
alsh||m^^^IJW8 (n) (n=0~7)A^it^ft^ht-rtB±f^n 
^ o Whs 4 h ^ 1/ ;i/ ^" - ^ © 4" 0 3 t^' h ( d 0 , d 1 , d 2 
) © {6 {I J; D s 1 -3 0 51 i( ^ij § M^/^ T- ^ ^ 0 T\ 5 8 0 W a 1 s 

8 ©Wa 1 s h|li{^^-r^)©Tfe IS^iIII^0i5i^ 0 ~ 7 ii. r^tS{# 
-^^^■To it^M-^h LTMt^^tifcWa 1 s hHIJ^^.^iJii. 4 li' h 
^^"7 \y )\^=f-^ (Dn^ (D I \^ Y "r-^ (d3) ©fifcll^oTSfe^'S 

M-^tt^ ^^iJ5 8 0f?F-^^^iJ;b^ ^ tis 4 ^y h 0'^flS^^^T 

^ d ^ ^ o 



T 0 . 1 © 2 fi ^ § ffl l^ T ^ o T V> ^ o S . J-il T © 0^ T 
{i. Wa 1 s h||ii(^.^iJ©g^:J];b^ e)gf^^T©l#^Btr0l§jiIli ^Ii?t>\ 

wa 1 s hiim^^fiici-^t^^©Ps^Pi^f^'tr^Pi. nnmm(DmwL^'^ 

e^ft-^ h LT. w a 1 s hum^^ffl-r ^Jl^, ^1 1 m © ( c ) 
{3^Nt-iS^lM^|g^^ 2 2 {i. ^f^iiS (=1/Tmc, Tmc 
P^|5g)©l/2, 1/4, 1 / 8 ©jijg©^ D ^ 2 2 5 , 2 2 6, 2 
2 7 i:. AijT^'-^dO, dl, d 2 h©it3aMM^^ff ^ ANDII]g§ 
2 2 1-2 2 3. :feckr>'3o©AND[n]g§2 2 1~2 2 3©m±>©#ft]l 

(D^u-j^\±, ^N- F X T©^S5c±^ oj^© ^ n ^y ^ T D s ^©1 
/2, 1/4, 1 / 8 ©MJ^© ^ n >y ^ (i. n ^ ;b t> > ^ ^ 
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m^m^%^^ 2 2 {i. wa 1 s hmm^mnmizmuLm^m^^ 

^m-^M^o WalshUmtts 2" nx2' ® T -;i/ff H ( 
^) (Dn^^ h JltLX^m^tl. 2*"' tfx2*"' m(DTV^~)in 
^iJH (N/2) ^m'OMLtz [H (N/2) , H (N/2) ] ^XUR 
^Xm^ MLtz [H (N/2) , H* (N/2) ] t^^'<!Km^^U' 

s ^n^tis W 2 ( 0 ) . W 2 ( 1 ) IzMfit^t^o H 2 ii. H 1 /?)^ [ 
HI, HI]. [Hl,H*l]cDj;^{3ft^^n^o:i0M^. [0 
000]. [0101]. [0011]. [0110]®4-^cDtf-<^ 
h ti. ^n^-nW4 (0) ~W4 (3) (D^ti^ni::MfiBt^ 

o mm(D^mxi'^m^ titzw 8 (o) ~W8 (?) mi im® (b 

) {3^^t^TV^^o Z ZX. W8 (0) ^W8 (1). W8 (2) 

8 (3). W8 (4) ^W8 (5). W8 (6) hW8 (7) t^ttm 

T ^ t. MTiiL y h MT^^# ^(DK y h t a It CD f ^ i!i # i CD 11" 

|5l-7^cCCD{i. W8 (0). W8 (2). W8 (4). W8 (6)Tfe 
D. S$E bT ^©(i. W8 (1). W8 (3). W8 (5). W8 ( 

7) x^^o z(D xo izm~'t\ K^Lxi^^ ^t^(Dmmits mi in® 

(b) izmt^-^ 0^TiiL\f h d 0 (DiUlzMliBLXi^^^o Mp-fe. M. 
Tlu K~ >y h d 0 0 ^ t) . mriiL \f h d 0 1 tj:^ «S 

h 1 ^7 h r t(DRmii. n^M^^(D 1/2^D^7^22 5 T- 

^Jl^tl^o ^LT. Zti^Uf^t ^t^^t^l±MriM.\f ^y h d 0 IZi^W 
bT:fe D. maiS[5]{?§Tfe S ANDlH]S§2 2 1 ^^LXmM^tl^o 

M.TiiL\f ^y h -b' ^ 2 }f y h t-^ A-DCD^Tlz^mLtzm^s W 8 (0 
) hW8 (2). W8 (1) ^W8 (3). W8 (4) ^W8 (6). 
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